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CORAL REEFS AS A MODEL ECOSYSTEM (BUT ALSO AN IMPERILED ONE)
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3. Detecting Ecosystem Transitions from Self-Organization




QL (in situ) Diversity

lle St. Brandon O

WorldView-2 1km

* Measured by divers
e o-diversity captures species diversity at a local scale

* Measured using a range of proxies including species-richness,
species-variation, and species-evenness.

e Else metrics such as Shannon’s and Simpson’s Indices
» Typically applied to corals or reef fish




QL (in situ) Diversity

lle St. Brandon e Spectral Diversity

1km

WorldView-2

* Derived from remote sensing imagery

» Refers to variation in spectral intensity and/or
reflectance, across sets of pixels

e Rao’s Q
* Terrestrial studies posit that spectral variation is

a surrogate for ecological niches, in turn
predictive of biodiversity




QL (in situ) Diversity
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Lagoon - Sediment Apron (Sediment)

Lagoon - Sediment Apron (Macroalgae)

Lagoon - Pinnacle Reefs (Massive Coral)

Lagoon - Acropora Framework
Lagoon - Fringing Reefs

Lagoon - Coral Bommies
Lagoon - Patch Reefs
Lagoon - Deep Water

Back Reef - Sediment Dominated 7

B Diversity
(habitat heterogeneity)

Habitat Map
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A measure of spatial variation in
benthic character

Synonymous with ‘habitat
heterogeneity’

Shannon’s diversity
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MarineVERSE takes coral reefs as a model ecosystem and takes four approachesto amplifying
our ability to remotely sense ecosystem-scale biodiversity
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Data Sources
(Section 1.5)

Drop-cams
Diver Surveys
NOAA LTCRM

--------------

WorldView-2
PlanetScope
Sentinel-2A
LandSat 7/8

DESIS ,

Habitat Maps

% (Section 1.6.1)

LOF/GRE Maps
NeMO-Net Maps

Metrics (Sections
1.6.2-1.6.4) Correlations

(Section 1.6.5)

1. a-Diversity vs
Spectral Diversity
....... . (1.6.2)
.SpeCFraI : . 2. a-Diversity vs B-
: Diversity S ) ]
B = === === ’ St Diversity (1.6.3)
v Emergent Patterning
vs All Diversity Metrics

(1.6.4)

. ( ‘.‘\ 4. Reverse Hypothesis
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Emergent i Testing (1.6.6)
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Patterning ;

Large Data-Processing performed on HECC
Pleiades Supercomputing

Storage and Access :
Shared data stored ™ All data viewable on
ared data stored on . B handheld devices

Amazon S3 Servers W' (NeMO-Net interface)




LIVING OCEANS FOUNDATION — GLOBAL REEF EXP
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Habitat heterogeneity
KSLOF-GRE habitat maps
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* May and June 2022, ACES Team conducted airborne field
campaigns in Hawai’i and Guam

 Abusy 2023 summer ahead
e Data visualization site: htt



http://nemonet.info/data-viewer/
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Predictive power of self-organized

patterns:

* Manifest at scales that lend
themselves to remote sensing

* Allow determination of the proximity
to a tipping point

* Opportunity to examine the link
between biotic self-organization,
emergent patterning, and ecosystem
status

* Detection of ecosystem health based
on the scaling rules of life
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DETECTING ECOSYSTEM TRANSITIONS FROM SELF-ORGANIZATION

2 km
Pearl & Hermes Atoll, NW Hawaiian Isl.
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* Geographic and frequency distributions of reticulation ranks
for TGoldberg’s 433 ‘Atolls of the World’

* Globally, 30% of atoll lagoons contain reefs with some degree
of reticulation

* Note that atolls with high degrees of reef reticulation are
spatially clustered
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Living reef biomass=26248
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MODEL REAL WORLD
Living reef  Sedimentation Flow velocity Binary Planet Scope
biomass (t/m?) (t/m?) (m/s) elevation map Imagery
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Poster Session 2, Wednesday (May 10), 5:00-7:00 PM



QUESTIONS
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